A phylogenetic analysis of selected anomuran, thalassinidean, and other decapod crustacean taxa, based on spermatozoal ultrastructural characters and spermatophore morphological Les analyses montrent que les familles d'Anomures Coenobitidae et Porcellanidae sont des groupes monophylétiques. La famille de Paguroïdes Diogenidae est paraphylétique, les genres Clibanarius et Cancellus devant être séparés du clade contenant le reste des genres diogenides. Les familles Paguridae et Parapaguridae forment un clade monophylétiqueà l'exception du genre Porcellanopagurus. Les deux représentants de la famille Chirostylidae ( Eummida et Uroptychus) ne peuvent pas être associés avec les autres espèces des Galatheoidea. Les taxons de la famille Galatheidae ne forment pas un groupe monophylétique. Le seul Hippoïde étudié. Hippa, est considéré comme groupe-frère des autres taxons d'Anomures (.Lomis excepté).
; Mollusca (Healy, 1988) ; fish (Jamieson, 1991b; Mattel, 1991) , and Abele, 1990; Abele, 1991; Jamieson, 1991b Jamieson, , 1993 Jamieson, , 1994 Jamieson, , 1995a  Spears et al.,
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Jamieson & Grier, 1993; Jamieson et al., 1995) . The 
Materials and methods
The taxa included in this analysis, with sources of character information, are displayed in Table I Tudge, 1990; Jamieson, 1991a Jamieson, , 1994 Jamieson et al., 1995) , 1991; Tudge, 1991 Tudge, , 1995a Coenobita brevimanus Dana, 1852 [Tudge, 1991 [Tudge, , 1995a Coenobita perlatus H. Milne Edwards, 1837 [Tudge, 1991 [Tudge, , 1995a Coenobita purpureus Stimpson, 1858 [Tudge, 1995a] Coenobita rugosus H. Milne Edwards, 1837 [Tudge, 1991 [Tudge, , 1995a Coenobita variabilis McCulloch, 1909 [Tudge, 1991 , 1992 , 1995a Diogenidae: Calcinus gaimardii (H. Milne Edwards, 1848) [Tudge, 1995a] Calcinus laevimanus (Randall, 1840) [Tudge, 1995a] Calcinus minutus Buitendijk, 1937 [Tudge, 1991 , 1995a Cancellus sp. [Tudge, 1995a, b] Clibanarius corallinus (H. Milne Edwards, 1848) [Jamieson, 1991a; Tudge, 1991 Tudge, , 1992 Tudge, , 1995a [Tudge, 1992 [Tudge, , 1995a Diogenes pallescens Whitelegge, 1897 [Tudge, 1995a, b] Strigopagurus boreonotus Forest, 1995 [Tudge, 1995a , 1996 Galatheidae: Allogalathea elegans (Adams & White, 1848) [Jamieson, 1991a; Tudge, 1995a] Munida sp. [Tudge, 1995a, b] Munidopsis sp. [Tudge, 1995a] Hippidae; Hippa pacifica (Dana, 1852) [Matthews, 1956; Tudge, 1995a,b] Lomidae [Burton, 1995; 1992 , 1995a Dardanus lagopodes { Forskäl, 1775) [Tudge, 1991 [Tudge, , 1995a Glaessner (1969) indicated that the fossil record of the Astacidea is as old, if not older than, that of the Palinura (excluding the Glypheoidea).
The relationship of the infraorder Thalassinidea to the other decapod infraorders has long been the subject of debate. The thalassinoids are considered by some crustacean workers (Burkenroad, 1963; Bauer, 1986) to have important links with the other decapod infraorders and to have played an integral role in the evolution of the Decapoda. They have previously been linked with the infraorder Anomura on both larval (Gurney, 1942; MacDonald et al., 1957) and adult morphological (de Saint Laurent, 1973; Martin & Abele, 1986) evidence.
In recent cladistic analyses of adult somatic characters the thalassinoids are depicted as the sister group of the Anomura \ (Poore, 1994; Scholtz & Richter, 1995) .
Results
An heuristic analysis of 51 decapod taxa using 32 spermatozoal and spermatophore characters (using the options listed above) gave 26 equally parsimonious trees using the outgroup method.
The phylogram of the 50% majority rule consensus tree of the 26 trees is shown in Fig. 1 (1992) , and therefore the phylogenetic signal is significant.
Discussion

Infraorder Anomura
The Anomura is not shown to be a monophyletic assemblage ( Fig. 1, (Tudge, 1995a, b) , and further study may alter these relationships.
The clade containing the vast majority of the anomuran taxa ( Fig. 1, 2) only partially conforms with previous opinion (see Glaessner, 1969; Scholtz & Richter, 1995) . This latter association is supported by the shared absence of the perforatorial chamber in the spermatozoa (Fig. 1, point A) .
Infraorder Thalassinidea
The three representatives in this taxon were designated as the outgroup for one analysis based on previous indications of their sister-group relationship with the Anomura (Martin & Abele, 1986; Foore, 1994 (1994) with the intuitive phylogenetic trees previously suggested by the author (Tudge, 1991 (Tudge, , 1992 (Paul, 1989) . Spermatologically, Hippa pacifica is distinct from the other anomurans here investigated with certain aspects of its perforatorial chamber (characters 8 & 9) being diagnostic (Fig.   1 )-Hippa shares the possession of a cytoplasmic origin of the sperm microtubular arms (character 1) with the remainder of the anomuran representatives (with the possible exception of Lomis) ( Fig. I, point B Perforatorial chamber shape. For those species with a perforatorial chamber, it can assume one of three forms:
Proportion of the
(1) a bulbous posterior section with a thin, tapering anterior projection, (2) a columnar or basically uniform cylindrical perforatorial chamber, or (3) entirely bulbous or having the anterior region swollen into a bulbous area.
(Perforatorial chamber absent = 0, perforatorial chamber bulbous posteriorly and tapering anteriorly = 1, columnar or cylindrical = 2, entirely bulbous or bulbous anteriorly = Thickened ring. The brachyuran crabs have a dense ring at the posterior end of the acrosome vesicle surrounding the perforatorial chamber base (see Jamieson, 1991a 1  1  1  1  1  1  1  1  1  2  2  2  2  2  2  2  2  2  2  3  3  3   Character no.  1  2  3  4  5  6  7  8  9  0  1  2  3  4  5  6  7  8  9  0  1  2  3  4  5  6  7  8  9  0 
